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Background: Chronic stress is a known risk factor for cardiovascular disease. Previous investigations have utilized various animal models to 
evaluate the effects of different stressors on atherosclerotic plaque development, but the long-term effects of prenatal stress have not been 
well-studied. Recent data suggest that maternal stress is associated with larger atherosclerotic lesion area and a higher degree of endothelial 
dysfunction in offspring. We evaluated the effect of maternal stress on lesion size and vulnerability by measuring plaque neovascularization and 
inflammation in adult offspring.
Methods: Female ApoE knockout mice on a lard-containing diet were divided into stressed and non-stressed cages. Animals in the stressed group 
were subjected to chronic cold stress by placing them in 1 cm of iced water for 1 hour per day for the last 17 days of gestation. All offspring were 
weaned to a lard-containing diet and were sacrificed at 21 weeks of age. Hearts, aortic arches and branching vessels were collected. Lesion score 
was determined, based on gross size, by a blinded observer examining the aortic arch. Atherosclerotic lesions in both the aortic sinus region and the 
aortic arch were stained with H&E, and Movats pentachrome. Macrophages were quantified in the aortic sinus region using Mac-2 staining.
Results: In the aortic arch the prenatally stressed animals (n=7) had a greater lesion score, compared to the non-prenatally stressed group (n=8), 
indicating more apparent atherosclerotic lesions (P=0.026). In the aortic arch and branching vessels, plaque neovascularization was seen in 57% of 
the mice in the prenatally stressed group and in none of the animals in the non-stressed group (P=0.01). Animals subjected to prenatal stress had 
higher macrophage content in the aortic sinus lesions compared to non-prenatally stressed mice (p= 0.009).
Conclusions: In this animal model, prenatal stress is associated with larger lesions containing greater neovascularization in the aortic arch 
and branching vessels, and higher macrophage content in the aortic sinus lesions. These characteristics suggest that prenatal stress may lead to 
increased plaque vulnerability in adult offspring.
